1. Introduction and purpose of this report 1.1 This document gives guidance on levels of professional radiopharmacy support required for the provision of a safe, effective and responsive nuclear medicine service. It identifies the role of the radiopharmaceutical scientist in nuclear medicine and provides a clear statement of duties.
In 1997 the Royal College of Physicians (RCP)
published guidelines on the levels of consultant medical staff time required for the provision of a safe and effective nuclear medicine service [1] . This was published to assist informed discussion between consultant medical staff and managers and to provide guidance to management to assist them in making provision for medical cover. The present document is intended to assist nuclear medicine staff and management in the planning and provision of appropriate radiopharmacy support to nuclear medicine.
2. The requirement for radiopharmacy support to nuclear medicine 2.1 Administration of radiopharmaceuticals can only be performed by an appropriately authorized doctor or dentist, or by an individual acting under his direction. The Administration of Radioactive Substances Advisory Committee (ARSAC) advises health ministers on the granting of certificates of authorization for this purpose to doctors and dentists. Statements from individuals responsible for the provision of both scientific and radiopharmacy support must accompany applications for approval.
2.2
Radiopharmaceuticals are medicinal products as defined by the Medicines Act 1968 [2] . The preparation of radiopharmaceuticals in hospitals is considered to be a manufacturing operation, and there are only two systems under which this can legally be performed. In the first instance, preparation takes place under the terms of a Manufacturing (Specials) Licence issued by the Medicines Control Agency of the Department of Health. It is necessary to identify a production manager, and a quality controller, and to adopt a system of quality management and good manufacturing practice. Alternatively, the manufacture can be performed by, or under the direct supervision of, a pharmacist operating under the exemption offered by Section 10 of the Medicines Act.
2.3
A requirement for radiopharmacy support to the provision of a nuclear medicine service is implicit in the following documents:
. The Ionising Radiations (Medical Exposures) Regulations 2000 [3] , . The Medicines (Administration of Radioactive Substances) Regulations 1978 [4] , . The Medicines (Administration of Radioactive Substances) Amendment Regulations 1995 [5] , . The Ionising Radiations Regulations 1999 [6] , . Notes for guidance on the clinical administration of radiopharmaceuticals and use of sealed radioactive sources [7] , . Rules and guidance for pharmaceutical manufacturers and distributors 1997 [8] , . The quality assurance of aseptic preparation services [9] , . Isolators for pharmaceutical applications [10] .
Staffing requirements
Management of a basic radiopharmacy service requires staff to be of at least Grade D pharmacist or equivalent. Staffing levels would depend on the extent and complexity of the service provision, which is not necessarily dependent on the size or nature of the base hospital.
4. The role of the radiopharmaceutical scientist in nuclear medicine 4.1 A number of broad areas in nuclear medicine have been identified where radiopharmaceutical scientists are considered to have a distinct role. Within these areas, some tasks are, in part, associated with statutory requirements and can clearly be assigned to pharmacists. Other tasks, although frequently performed by pharmacists, may be undertaken by other staff groups.
4.2
The manufacturing and supply operations are the most important roles. The objective of any manufacturing operation is the production of a product that is effective and safe. The circumstances under which manufacture is permitted have been described above. The Consumer Protection Act 1987 [11] was designed to safeguard the general public from unsafe products. Radiopharmaceutical products are prescription only medicines, and it is essential to have systems in place to allow the proper supply of such materials. Performance of clinical procedures such as the radiolabelling of blood cells is an integral part of the supply operation in many hospitals.
4.3
Adoption of a comprehensive programme of quality assurance is essential to the provision of a radiopharmaceutical service. Rules and Guidance for Pharmaceutical Manufacturers and Distributors 1997 [8] defines quality assurance as a wide-ranging concept which covers all matters which individually or collectively influence the quality of a product. It is the sum total of all organized arrangements made with the object of ensuring that medicinal products are of the quality required for their intended use.
4.4
Procurement of products of an appropriate quality can have a marked influence on the quality of results produced in the nuclear medicine clinic.
4.5
Monitoring of adverse events such as adverse drug reactions, altered biodistributions or the effects of concomitant drug therapy, can be helpful in the interpretation of data produced in the clinic.
4.6
Teaching, training and research are important aspects of the radiopharmaceutical scientist's role. Appropriate training is essential to the requirements of the IR(ME) Regulations [3] .
Duties of the radiopharmaceutical scientist in nuclear medicine
Duties have been grouped into essential (core) and noncore activities. Core activities are shown in Table 5 .1, while non-core duties are shown in Table 5 .2.
6. Assessment of the workload and staffing requirements 6.1 The extent of a radiopharmacy service and the level of commitment required is not necessarily related to the size of hospital in which it is based. Therefore emphasis has been placed on the range and complexity of procedures undertaken in the assessment of workload.
6.2 Minimum staffing levels do not take into account those operations defined as non-core.
6.3 Some duties are not dependent on the availability of support staff. Routine production duties require the presence of at least one supporting staff member for the purposes of conformity with good manufacturing practice.
6.4 Table 6 .1 gives the recommended requirements for staffing levels, in terms of workload. As previously described, more emphasis is placed on the range and complexity of the service provided, rather than on the size of hospital in which the service is based. However, for guidance, a small service might produce of the order of 2000 doses per year, whereas a large teaching hospital may require 10,000 doses or more per year.
6.5
In all cases, the figures in Table 6 .1 assume that technical support is provided by trained staff, and that equivalent cover is provided during periods of study and annual leave.
APPENDICES

Standards of delivery of a nuclear medicine service
The British Nuclear Medicine Society offers purchasers of nuclear medicine services the following policy statement on standards for the safe practice of nuclear medicine [12] . (Items marked with an asterisk are a statutory requirement.)
Appendix A: Medical standards 1* The clinical nuclear medicine service shall be delivered under the responsibility of one or more clinicians holding the relevant ARSAC certificates for that site.
2 The number of dedicated consultant sessions shall be appropriate for the workload. 3 Consultants responsible for the delivery of the clinical nuclear medicine service shall be trained to an appropriate standard, usually that defined by the specialist professional body. 4 Medical reports shall be the responsibility of one or more consultants with appropriate experience and training. A medical opinion can only be given by a medically qualified individual. 5 Adequate arrangements for consultant cover shall be in place at all times. 6 Adequate provision for study leave and/or continuing education for clinical staff shall be identified in the documents relating to the terms and conditions of service. Radiopharmacy support to nuclear medicine Nuclear Medicine Communications (2003) 24 [13] and relevant current legislation. Such staff shall be trained to an appropriate standard as defined by the appropriate professional bodies. 2 The service of a radiation protection adviser shall be available for the provision of advice on relevant current legislation and other radiation protection matters. 3 A radiation protection supervisor shall be appointed by the provider unit. 4 Adequate provision for study leave and/or continuing education for scientific and technical staff shall be identified in the documents relating to the terms and conditions of service.
Appendix C: Organizational standards 1 The nuclear medicine service shall be managed by a suitable person with the organizational and administrative authority to deliver a safe service. 2* Radiopharmaceuticals shall be made available through qualified staff in an approved environment. Written procedures for the preparation, dispensing and administration of such agents shall be accessible and reviewed at regular intervals. 3 UK licensed products shall be used except when written authorization on an individual patient basis is provided by the clinician holding the relevant ARSAC certificate. 4* The provider site shall hold a certificate of registration for the keeping and use of radioactive materials and be appropriately authorized to accumulate and dispose of radioactive waste in accordance with relevant current legislation, unless exempt from so doing. 5* Procedures shall be in place to ensure that the transport of radioactive materials meets relevant current legislation. 6* Measures to monitor and control the radiation exposure of patients, staff and members of the public must satisfy the requirements of relevant current legislation. 7 The policies, procedures and delivery of the service shall be subject to organizational audit at agreed intervals. 8 All investigations or therapies shall be performed only on receipt of forms signed by a medical practitioner and these forms shall be made available by the provider unit. 9 Audit standards for the delivery of the service shall be agreed to include the range of services to be supplied, interval between request, appointment and report and other quality measures. 
